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(54) Network hibernation system 

(57) The invention relates to a network hibernation 
system which comprises a power controller (2) which 
outputs time-out signal when the event does not occur 
in the peripheral equipment for sometime; a power sup- 
ply (3) for backing up of data which outputs a power in- 
terruption detection signal when the power supply is cut 
off with the power supplied urgently by the battery (34) 
and cuts off the power of battery when the power inter- 
ruption signal Is inputted; a controller (1 ) which backs 
up data In network environment and thereafter, outputs 
the power interruptkxi signal when the power interrup- 
tion detectkxi signal or the time-out signal is inputted 
and recovers the data and environment backed up on 
the memory so that the computer may operate in the 
same state as the former state; a network Interface (4) 
for the network connection; a supplementary memory 
(5) in which the data for backing up the hardware state 
or the working environment are stored in the computer; 
and a memory (6) in which the hibernatran information 
is stored, and recovers the working environment to the 
former state when the power is cut off abmptly in the 
network environment and thereafter, the power is turned 
on again and also, interrupts the power automatically 
when the computer is not used for sometime and there- 
after, recovers the working environment to the former 
state when the power is applied again so that the con- 
sumed power may be saved. 
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Description 

This invention relates to a network hibernation sys- 
tem, particularily to a network hibernation system in 
which a working environment can be recovered to a 
former state when a power supply is applied again after 
the power supply was cut off abruptly In a computer in 
network environment and also.the power supply is cut 
off automatically when the computer is not used for 
sometime and the working environment is recovered to 
the former state when a user applies a power supply to 
the computer again. 

In this invention, the hibernation system means a 
system including two functions as follows: firstly, an 
emergent automatic recovering function in which work- 
ing conditions are stored in a supplimentary memory de- 
vice such as a hard disk when the power supply is cut 
off abruptly by the interruptbn of electrrc power or any 
mistake of a user and thereafter, the state before the 
cutting off of the power suppty is recovered by using the 
stored content in the supplementary menrxjry device 
when the power supply is applied to the computer again; 
secondly, a power saving function in which when the 
computer is not used tor a given time while using the 
computer, the power supply is cut off automatically after 
the working condition is stored in a supplimentary mem- 
ory device such as a hard disk and thereafter, the work- 
ing environment is recovered to the state before the cut- 
ting off of the power suppty by the content of the suppli- 
mentary memory when the power supply is applied to 
the computer again. 

And also, in this inventkxi, the network hibernation 
system means the system which supports the hiberna- 
tion system when the computer is used in the network 
environment. 

The phrase 'in the network environment' means the 
state in which a user uses the computer in connection 
with a network. 

Recently, in personal computers, the hibernatkxi 
system having the emergent automatk; recovering func- 
tion and the power saving function has been gradually 
popularized and its market has also been expanded. 

The similar prk)r arts relating to the emergent auto- 
matic recovering f unctwn and power saving f unctbn ac- 
cording to the invention are as shown in an an invention 
filed under Korea Patent Applbatkxi No.93-31255 enti- 
tled The supplimentary power supply for backing up the 
working environment in an emergency," filed on Decern-, 
ber 30. 1993. Korea Patent Application No.94-1391^ 
entitled The stop clock controlling machine," filed on 
June 20, 1994. Korea Utility Model Applicatkxi No. 
93-3116 entitled "The power controlling device of the 
computer peripheral equipment," filed on March 4, 1 993. 
Korea Patent Applicatk)n No. 92-1 4590 entitled "The cir- 
cuit generating the power interruptkxi signal in the com- 
puter peripheral equipnr^ent," filed on August 13, 1992. 

But the technology specified in the prtor arts suffers 
drawbacks that in network environment, partk:ularily in 



PC (personal computer) LAN (Local Area Network) en- 
vironment, when the power supply is cut off by the 
abrupt interruption of electric power or any fault of a user 
when using the computer, the data can be recovered 

5 only in a state independent of a network environment, 
othenvise. the data is lost. 

It is an object of this invention to provide a system 
. in which when the power supply is cut off by the abrupt 
interruption of electric power or any fault of a user while 

10 using the computer, the working environment is recov- 
ered to the former state after the power supply is turned 
on again, and in network environment, when the com- 
puter is not used for a given time, the power supply is 
cut off automatically and the working environment is re- 
ts covered to the former state when the power supply is. 
turned on again, so that the electric power consumed 
may be minimized. 

To achieve the object of this invention, a hibernation 
system according to an embodiment of this invention 

20 comprises a power controller for outputing time-out sig- 
nal when an event does not occure for a given time in 
the peripheral equipment; a power supply for backing 

up of data which outputs the power interruption detec- 
tion signal when the power supply is cut off by the abrupt 

2S interruption cf electric power or any fault of a user with 
the power supplied urgently by a battery and also, cuts 
off the power supply when a power interruptkxi signal is 
applied; a controller which places the computer in the 
hibematbn state by outputting the power interruption 

30 signal after ..data is backed.upHn the-network environ- 
ment when the power interruption detection signal is in- 
putted from the power controller or the time-out signal 
is inputted from the power supply and also, operates the 
- computer in tfie fornrierrfietwork-environment by Fecov- 

35 ering the backed-up data and the working environment 
when the power is applied again; a network interface for 
. network connectkxi; a. supplimentary memory in which 
the hardware state of the computer and the data for 
backing up of the working environment are stored; and 

40 a merTK>ry in which some hibernatk)n information are 
stored. . - ; - - 

As to the means to accomplish the object of the in- 
ventkxi, the toading method of the network hibemation 
nrxxiule of the inventbn comprises an initializing step in 

45 which the network interface is initialized when the oper- 
ation is begun; a disabling step in which the event signal 
is disabled in a rpask register when the network hiber- 
natkxi is enabled after it is estimatedjwfiether the net- 

. . work hibernation is enabled;,a storir»g step in which the 

so rietwork interface information is stored in the network 
hibematbn information area in the merTX>ry; a storing^ 
step in which the infofmatkxi representing the fact that 
the network hibernation module is k>aded in the system 
and the interrupt infonmatkxi in the network hibematkxi 

55 rnodule or address are stored in the memory; a loading 
step in which a process routine of the network driver is 
k>aded in the menrwry; and a step in which the network 
hibemation module is loaded in the memory when the 
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network hibernation is enabled after it is estimated 
whether the network hibernation is enabled and there- 
after, the operation is terminated. 

To accomplish the object, a suspend method of the 
invention comprises: a step in which the power supply s 
for backing up of data outputs an AC(alternating current) 
interruption detection signal with the power of battery 
applied; a step in which the power controller outputs the 
time-out signal when the event has not been occurred 
for sometime during the operation of the computer; a io 
step in which the hibernation interrupt occurs in CPU 
and thereafter, it is estimated whether the hibernation 
supporting network driver is installed when the AC in- 
terruption detection signal and the time-out signal occur; . 
a step invoking network hibernation module in case the ^5 
hibernation support network driver is installed; a step 
resetting the network interface in case it is estimated 
whether the network hibernation is enabled and then de- 
termined to be enabled; a step disabling the network in- 
terface and returning to the hibernatkxi module after the 20 
content of kx:al menrwry is stored in case there is the 
kx:al memory in the network interface; a step storing all 
the content in memory to the supplimentary memory af- 
ter the entire state of hardware in the present computer 
are stored; a step interrupting the power with the power 26 
supply for backing up of data by outputting the power- 
off signal to the power supply for backing up of data; and 
a step tuming the computer to the hlbematk>n state. 

As a means to accomplish the object of the inven- 
tion, the resuming method of this invention comprises a 
step initializing and self-examining the computer when . 
the power is applied again in the state of power-off; a 
step recovering the working environment to the state 
previous to the poweroff by normally booting in case U 
is not the hibernation mode and by recovering all the. 
content of memory from the supplimentary memory in 
case it is the hibernation mode after it is estimated 
whether the hibernation mode; a step invoking the net- 
work hibernation module in case of the network hiber- 
nation state after it is estimated whether it is the network 
hibemation state; a step initializing the network interface 
in case the network hibemation is enabled after it Is es- 
timated whether the network hibernatkxi is enabled if 
the network hibematkxi module is invoked; a step re- 
covering the content of tocal memory In case that there 
is tocal memory in the network interface and resetting 
the network Interface; a step returning to the hibernation 
module after the network Interface Is enabled; and a. 
step operating the computer in the previous state to the 
hibernation. 

An embodiment of the present inventkxi will now be 
described, by way of example only, with reference to the 
accompanying drawings, wherein:- 

FIG. 1 Is a bkx;k diagram showing the network 
hibernation system according to a preferred 
embodiment of the Invention; 
FIG. 2 Is a block diagram showing the power supply 



for backing up of data in the hibemation system 
according to a preferred embodiment of the inven- 
tion; 

FIG. 3 is a block diagram showing the power con- 
troller in the network hibemation system according 
to a preferred embodiment of the invention; 
FIG. 4 Is a blockdi3grgm showing the network inter- 
face in the network hibematign systenrvaccording to 
a preferred embodiment of the invention; 
, FIG, 5 is a flowchart of the loading process to the 
network hibernation module according to a pres- 
ently preferred erribodiment of the invention; 
FIG. 6 is a flowchart of the suspend process to the 
hibernation module, according to a preferred 
embodiment of the. invention; 
FIG . 7 is a flowchart the suspend process to the net- 
work hibernation nrKduJe according to a presently 
preferred embodiment of the Invention; 
FIG. 8 is a drawing showing the state in which the 
network hibemation module is invoked in case of 
power-off according to a preferred embodiment of 
the invention; . 

FIG. 9 Is a flowchart to the resume process of the- 
hibernatton module according to a preferred 
embodiment of the invention; 
FIG. 10 Is a flowchart to the resume process of the 
network hibernatk>n module according to a pre- 
ferred embodiment of the Invent bn; 
FIG. 11 Is a drawing showing the state in which the 
network hibemation mcxlule is invoked jn case of 
booting according to a preferred embodiment of the 
invention; 

FIG; 12 Is a drawing showing the memory map of 
FVy\^ and ROM in the network hibemation system 
a^^rding to a preferred embodiment of the inven- 
tion; and 

FIG. 13 is a drawing showing the memory map of 

the RAM and ROM in the network hibernation sys- 
tem according to a preferred embodiment of the 
invention. 

As shown in Fig. 1 , the network hibernation system 
according to an embodiment of the invention comprises 
controller 1 , power controlling part 2 whk;h is connected 
to bus power supply 3 for backing up of data which Is 
connected to bus. network interface 4, supplimentary: 
memory 5, and nonvolatile memory 6. 

The. controller 1 comprises CPU (central process 

unit) 1 1 . supplimentary coptrollec ,1 2, RAM 13. ROM 1 4; 
I/O (input/output) 15, the supplimentary controller 
meaning bus controller, DMA controller. Interrupt con- 
troller, etc.. 

As shown In FIG. 2, the power supply 3 for backing 
up of data in the network hibematk>n system according 
to an embodiment of the inventkxi comprises an AC (al- 
ternating current) power supply 31 ; a linear converting 
rectifier 32 which Is composed of a transformer (TF) is 
connected to the two output terminals of the AC rectifier 
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31 and diodes (D31, D32) and condensers (C31, C32) 
connected to the output terminals of the TF; a battery 
34 and a battery charger 33 which are cascaded into the 
linear converting rectifier 32; a power supply state de- 
tector 36 which is connected to the output terminal of 
the linear converting rectifier 32; a power supply switch- 
ing state detector 36; a DC (direct current) converting 
controller 37 to which the output signals of the power 
supply detector 35 and the power supply switching state 
detector 37 are inputted and the power supply interrup- 
tion detecting signal to system part 3C and the power 
supply signal are applied; a DC/DC converter 38 which 
is connected to the output terminals of the battery chai'g- 
er 33 and the DC converting controller 37 and of which 
output terminal is connected to the output terminal of the 
bridge rectifier 3A1 in the main power supply 3A through 
two diodes; a main power supply 3A of which the output 
terminal of the AC power supply 31 is connected to the 
bridge rectifier 3 Al through power switch 39 and the out- 
put terminal of the bridge rectifier 3A1 Is connected to 
power supply 3A2; and an augmented slot interrupter 
3B of which the output terminal of the DC converting 
controller 37 to output the back up starting signal of the 
working environment of the DC controller 37 is connect- 
ed to a base of a transistor Q through resistor R32 and 
a gate of a field effect transistor FET and the 12 volt 
output terminal of the power supply 3A2 are connected 
to the colletor of the transistor TR and the 5 vott output 
terminal of the power supply 3A2 is connected to the 
drain of the FET and the source of the FET is connected 
to the augmented slot 3D. 

The technic of the power supply 3 for backing up 
data is as shown in the above mentioned patent appli- 
cation No. 93-31255. entitled "The supplimentary pow- - 
er supply for backing up the working environment in an 
emergency" 

As shown in Fig. 3, the power controller means 2 in 
the network hibernation system according to an emtxxi- 
iment of the invention comprises an address decoder 
21 which Is connected to the address bus; a mask reg- 
ister 22, the first and the second registers 23, 26 which 
are connected to the data bus and the address decoder 
21 , respectively; an AND gate of which input terminal Is 
connected to the first mask register 22 and event signal 
line; a counter of which Input terminal is connected to 
the output terminal of the AND gate; a first comparator 
25 which is connected to the output terminals of the first- 
time register 23 and counter 24; and a second compa- 
rator which is connected to the output terminals of the 
second time register 26 and counter 24. 

In the embodiment of the invention, the power con- 
troller means 2 composed of the elements as shown in 
FIG. 3 Is described, but the technical range of the inven- 
tion is not restricted to this and also the power controller 
means 2 can be realized by the technic shown In the 
Korean patent applicatkxi No 92-14590, entitled The 
circuit producing the power interruptksn signal in the 
computer peripheral equipment." 



As shown in FIG. 4. the network interface 4 in the 
network hibernation system according to an emtxxli- 
ment of the invention comprises a DC/AC converter 41 
which Is connected to bus; a network controller 42; a 

5 boot ROM 43 and an address PROM 44 which are con- 
nected to the bus and the network controller 42; an os- 
cillator 46 and a transformer 45 which are connected to 
the network controller 42; a first port 4A which Is con- 
nected to the bus and the transformer 45; a trance iver 

10 4B which is connected to the DC/DC converter 41 and 
transformer 45; a second port 49 which is connected to 
the tranceiver 4B; a filter 47 which is connected to the 
network controller 42; and a third port 48 which is con- 
nected to the filter 47. 
X5_ As shown in FIG. 5, the loading process of the net- 
work hibernation module according to an embodiment 
of the invention comprises a step S50 in which the op- 
eration starts; a step S51 in which the network interface 
is initialized; a step S52 in which it is estimated whether 

20 the network hibemation is enabled; a step S53 in which 
the event signal used in the network interface is disabled 
in the nr^sk register in case that the network hibernation 
is enabled; a step S54 in which the inforn^tlon of the 
network Interface is stored in the network hibematk>n 

25 informatran area in memory; a step S55 in which th e fact 
that the network hibernatkxi module is k>aded in the sys- 
tem and the interrupt intornnatlon or the address of the 
network hibemation nrKxJule are stored In the memory; 
a step S56 in which the process routine of the network 

30 driver is toaded in the merrKtry; a step S57 in whk^h it is 
estinr^ted whether the networtc hibemation is enabled 
again; a step S58 in which the network-hibernation mod- 
ule is loaded in the memory in case- that the network 
hibematbn is enabled; and a step S59 in whk:h the op- 

35 eration is terminated. 

As shown in Fig.6. the suspend process of the hi- 
bernation module according to an embodiment of the 
invention comprises steps S61-S64 in which when the 
electric power is off during the operation of the compu- 

40 ter, the power supply for backing up of data outputs the 
AC power supply interruption detecting signal with the 
power of the battery applied; a step S65 in which the 
power controller outputs time-out signal in case that the 
event is not produced for some time during the operatk>n 

45 of the computer; a step S66 in which the hibernate in- 
" terruptbn is produced in CPU in case that the AC power 
supply interruption signal or the time-out signal is pro- 
duced; a step S67 in which it Is estimated whether the 
. hibernation. support network driver Is installed; a step 

50 S68 in which the network hibemation module is invoked 
in case^hat the hibematkxi support networtc driver is in- 
stalled; a step S69 in which all the state of the hardware 
in the computer Is stored in the present menrxjry; a step 
S6A in which the content of every memory In the present 

55 computeris stored in the supplimentary menrxjry; a step 
S6B in which the power interruptbn signal is outputted 
to the power supply for backing up of data; a step S6C 
in which the power supply for backing up of data cuts 
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off the power; and a step S6D in which the computer 
reaches the hibernation state. 

As shown in Fig.7, the suspend process of the net- 
work hibernation nnodule according to an embodiment 
of the Invention comprises a step S71 of invoking; a step 5 
S72 in which it is estimated whether the network hiber- 
nation is enabled; a step S73 irr which the network in- 
terface is reset in case that the network hibernation is 
enabled; a step S74 in which the network interface is 
disabled; a step S75 in which the content of the k>ca\ io 
memory is stored in case that there is the kxjal memory 
in the network interface; and a step S76 of returning to 
the hibernation module. 

As shown in Fig. 9, the resuming process of the hi- 
bernation nrKxJule according to an embodiment of the '5 
invention comprises a step S92 in which the initializing 
and self-examining of the computer is performed in the 
state S91 of power-off when the power is applied again; 
a step S93 in which it is estimated whether it is in the 
hibernation mode; a step S94 In which the nomial boot- 
ing process is performed in case of non-hibemation 
mode; a step S95 in which the content of all the memory 
is recovered from the supplimentary memory in case of 
the hibernation mode; a step S96 in which the working 
environment Is recovered to the previous state before 2S 
the power supply is off; a state S97 in which It Is esti- 
mated whether it is in the network hibernation state is; 
a state S98 in which the network hibernation nrKxiule is 
invoked in case of the network hibernatkxi state; and a 
step S99 in which the computer operates in the state 30 
previous to the hibemation. 

As shown in Fig. 10, the resuming process of the 
hibernation nnodule according to an embodiment of the 
invention comprises a step S11 of invoking; a step S12 
in which it is estinnated whether the network hibemation 35 
is enabled; a step S13 in which the network interface is 
initialized in case that the network hibernation Is ena- 
bled; a step SI 4 in which the content of the kx^al memory 
is recovered in case there is the kx:al menrx>ry in the 
network interface; a step S16 in which the network in- 40 
terface Is enabled; and a step SI 7 of returning to the 
hibernation nnodule. 

As shown in Fig. 12, the mennory map of the RAM 
in the network hibernation system according to the em- 
bodiment of the inventkxi comprises an interrupt vector 4S 
area; a processing area of a nrxxiitor/operating system 
(OS); an operating system area; a network driver area; 
a network hibernal bn module area; a network hiberna- 
tion information area; a network software area; a free 
space area; and a hibemation nrxxJule processing area. 

As shown in Fig. 1 3, the menrx)ry map in the network- 
hibernation system according to an embodiment of the 
invent k>n comprises a hibernation setting up area; a hi- 
bernatkxi state area; a hibernatkxi parameter area; a 
network hibemation area; and a network hibemation in- 
terrupt or a network hibernation address area. 

The computer starts with its power on and the net- 
work hibemation system according to an embodiment 



of the invention operates by loading the network hiber- 
natkxi module with network driver module into the sys- 
tem memory. 

The toading of the network hibernation module into 
the memory is shown in FIG. 5 and is explained as 
follows : 

At first, 1he CPU 11 in the controller 1 Initializes the 
network interface and self-examines. In the second 
place, it is estimated whether the network hibernatk>n is 
enabled by estimating the hibemation install flag in the 
nonvolatile memory 6. 

In case the network hibemation is enabled, CPtJ 11 
in the controller 1 disables the corresponding flag in the 
mask register 22 shown in FIG. 3 to disable the event 
signal used in the network Interface. 

The reason for disabling the event signal is as fol- 
lows: 

Data Is received continuously through the network 
interface 4 even when the network Is not used once the 
network is connected to the computer. 

By the way, since the network interface 4 produces 
interruption unconditkxially at the time that data is re- 
ceived, the power controlling means 2 misinterprets the 
computer to be operated although the computer is not 
used. 

Accordingly the power can be Interrupted automat- 
k:alty when the computer is not used for sometime only 
after the network interface 4 disables the corresponding 
interruption (that is to say, the corresponding event sig- 
nal) by using the nnask register 22 shown in FIG:3. After 
the event -signal Is disabled, GPU . 1.1 in controller ! 
stores the corresponding informatbn such as the inter- 
rupt signal used in the network interface, I/O address, - 
direct memory access, memory information, etc. on the 
network hibemation area in the RAM area as shown in 
FIG. 12. Next, CPU 11 In controller 1 stores information 
relating to the network hibemation on the nonvolatile 
memory. At this time, the network hibemation interrupt 
vector should be added to or be changed In the interrupt 
vector table shown in FIG. 12 when the network hiber- 
riatkxi is used. 

The CPU 11 in the controller 1 terminates after the 
network driver module and the network hibematkxi 
nnodule are installed in the system memory. 

As described above, the suspend processes 367 
and 868 of the hibemation nnodule shown in Fig. 6 are 
called out and are performed by installing the network - 
hibematkDn nrKxlule_on the rriennory if,the iriterruption of 
electrk: power occurrs due to the abrupt interruptkxi of 
the electrk: power or being not used for sometime while 
the controller 1 operates as a computer after the network 
hibematk>n system starts Its operatkxi. 

If the power supply is Interrupted during the opera- 
tion due to the abrupt interruptkxi of electrk: power, the 
power supply 3 for backing up of data produces AC pow- 
er interruptkxi detecting signal after the power supply is 
supplied to the system by a battery. 

In case of the Interruptkxi of electrk; power, the 
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overall operation of the power supply 3 for backing up 
of data \which produces the AC power Interruption de- 
tecting signal while the power supply Is applied to the 
system by the battery is as follows : 

If the power is applied to the power switch39 and 5 
linear converting rectifier 32 from the AC power supply 
31 , the power supply 3 for backing up of data starts its 
operatbn. 

The circuit operation can be classified into four cas- 
es: a case (A) that the power supply is applied to and io 
the power switch is turned on; a case (B) that the power 
supply is applied and the power switch is turned off; a 
case (C) that the power supply is not applied to by halt- 
ing of the AC power supply 31 due to inten-uptbn of elec- 
tric power or any carelessness; and a case (D) that the ^5 
power supply is not applied and the power switch is 
turned on. 

(A) A case that the power supply is applied to and the 
power switch is turned on 

In this case, AC power which is supplied from the 
AC power supply 31 is supplied to the main power sup- 
ply 3A through the power switch 39 and the power sup- 
ply 3A2 generates DC power of 5V and 12V after the 2S 
AC power is rectified by the bridge rectifier 3A1 in the 
main power supply 3A. 

The DC power generated makes the computer op- 
erate by being supplied to the expanded sk)t 3D to which 
the expanded card such as the system 3C, a video card, 50 
a music card, a fax/modem card, etc. is provided. Also, 
the AC power which is supplied from the AC power sup- - 
ply 31 is rectified to DC power by the dkxies D31 , D32 
and the condensers C31 , C32 after the voltage is de- 
creased by the transformer TF in the linear converting 
rectifier 

The DC power of the linear converting rectifier 32 
is supplied to the battery charger 33 so that the battery 
may be charged and a low level signal is outputted to 
the expanded stot intenuptor 3B from the DC/DC con- 
verter by stopping the operatkxn of DC/DC converter_38_ 
by the DC converting controller 37 if the power supply 
state detector 35 estimates the state of the AC power 
as being normal. 

If the tow level signal is inputted from the DC/DC 
converter 38, the transistor Q in the expanded stot in- 
termptor 3B Is turned off and the FET Is turned on and 
thus DC power of 5V Is supplied from the power supply 
3A2 to the expanded slot 3D. 

(B) the case that the power Is applied and the power 
switch 39 is tumed off 

Because a user turns off the power switch 39, the 
main power supply 3A does not operate if the power of 
the AC power supply 31 is cut off. Also, the power of the 
AC power supply 31 is rectified to a DC power by the 
linear converting rectifier 32 and the rectified DC power 



is supplied to the battery charger 34 and thus the battery 
is charged. If the power supply state detector 35 esti- 
mates the state of the AC power as being normal, the 
power does not discharge from the battery 34 by halting 
the operation of DC/DC converter 38. 

(C) A case that the power supply is not applied and the 
power switch is turned-on 

In this case gs the case that the AC power supply 
31 Is tumed off by the abrupt interruption of electric pow- 
er or any mistake of a user during the operation of the 
computer, the main power supply 3Aand the linear con-, 
verting rectifier 32 stop their operation by the interrup- 
tion of the AC power supply and thus the power applied 
to the system 3C and the extended slot 3D may be at- 
tenuated gradually. Also, tpecause the linear converting 
rectifier 32 does not produce DC power, the battery 
charger 33 stops its operation. 

At this time the power supply state detector 4 esti- 
mates the AC power as being normal and the power 
switch state detecter 5 estimates as the power switch 
39 is turned on and thus the DC converting controller 37 
produces a control signal to operate DC/DC converter 
38. 

At the same time the DC converting controller 37 
outputs an AC power Interrupt ton detecting signal to the 
system 3C. The said system 3C means all composition 
except the power supply 3 for backing up of data in Fig. 
1. If a control signal of the DC converting^^trol!er-37 
. Is inputted to the DC/DC converter 38, the DC power 4 
charged in the battery -3- is converted to DC power 
through the DC/DC power converter 38 and thereafter^ 
Is supplied to the output terminal of the bridge rectifier 
3A1 of the main power supply 3A through the two di- 
odes. 

As shown in the above, the power supply 3A2 in the 
main power supply 3A is operated by the DC power sup- 
plied from DC/DC converter 38 and thus the attenuated 
output power of the power supply 3A2 ascends again. 

Accordingly, the working environment can be 
backed up by the AC power interruption detecting signal 
inputted from DC converting controller 37 and the DC 
power of 5V. and .12V .supplied from the power supply 
3A2 in the system 3C. 

On the other hand,l>ecause the power charged in 
the battery 34 is npt sufficient to operate the total system 
including the extended slot 3D. the transistpr Q Is tumed 
on and the FET is turned off In the extended slot inter-: 
ruptor 3B by the AC power interruption detecting signal 
-in-order that the 5V DC power of the power supply 3A2 
may not be supplied to the extended slot 3D. 

(D) the case that the power supply is not applied and 
the power switch 39 is tumed off 

In this case, because the AC power supply 31 is not 
connected and also the power switch 39 Is turned off. 
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the main power supply 3A and the linear converting rec- 
tifier 32 cio not operate. 

On the other hand, the power controller 2 produces 
the time-out signal in case the event signal is not input- 
ted for sometime. 

The constitution of the power controller 2 is ex- 
plained with reference to Fig. 3 as follows : 

The address decoder 21 decodes address to des- 
ignate each register 22, 23, 26 from an address signal 
(ADRS) Inputted from the address bus. 

The mask register 22 and the first and second time 
register 23, 26 are selected by the address signal input- 
ted from the address decoder 21 , and at the time of set- 
ting up, the initial value is set up which is always output- 
ted. 

In mask register 22, the information whbh can mask 
the event signal is set up and in the first and second time 
registers, a reference time value is set up. 

The counter 24 is reset as''0" when the logic product 
of the event signal and the content of the mask register 
22 is "1** in the AND gate 28, that is, the interrupt signal 
is inputted from the peripheral equipment. 

If the logic product of the event signal and the con- 
tent of the mask register 22 is "0" in the AND gate 28. 
that is, the interrupt signal is not inputted from the pe- 
ripheral equipment or the interrupt signal masked in the 
mask register 22 is inputted, the counter 24 keeps on 
counting. If the value of the counter 24 is the same as 
the value of the first time register 23, that is. the interrupt 
signal that is not nnasked in the mask register 22 is not 
inputted from the peripheral equipment during the refer- 
ence time, the first comparator 25 outputs the time-out 
signal. 

As shown in the above, the AC power interruption 
detecting signal outputted from the power supply 3 for 
backing up of data and the time-out signal outputted 
from the power supply controller 2 are inputted to the 
CPU 11 in the controller 1 through the OR gate and the 
system bus as the hibernation interrupt signal. 

If the hibernation Interrupt signal is inputted, the 
CPU 1 in the controller 1 estimates that the hibemation 
supporting network driver is installed and, in case that 
the hibemation supporting network driver Is Installed, in- 
vokes the suspend process of the network hibemation 
module as shown in FIG. 8. 

If the suspend process of the network hibematbn 
module Is invoked, the suspend processes (S71 - S76) 
of the network hibemation module are performed as 
shown in FIG. 7. 

At first, the CPU 1 1 in the controller 1 estimates that 
the network hibernatran Is enabled by estimating that the 
hibernation install flag of the nonvolatile memory 6 Is 
enabled. 

In case the network hibemation is enabled, the CPU 
1 1 In the controller 1 resets the network interface 4 and 
thereafter, disables the network interface 4. 

In this step, if the kx:al memory remains in the net- 
work interface, its content Is stored. 



„ After the suspend process of the network hibema- 
tion module is performed, the computer returns to the 
hibemation module. In case the hibernation supporting 
network driver is not installed in this step or the computer 

s returns from the suspend process of the network hiber- 
nation module as shown above, the CPU 11 in the con- 
troller 1 stores the present hardware state of the com- 
puter in the RAM 13 and then, all the contents of the 
.memory in the present computer are stored in the sup- 

10 pllmentary memory .5. Next, the CPU i1 in.the controller 
11 outputs the power interrupt signal to the power supply 
3 for backing up of data. If the power interrupt signal is 
inputted, the powe^upply 3 foe -backing up of data in- 
terrupts the power of the battery 34 and power supply 

IS 3A2 and makes the computer 'go into the hibernation 

state. 

As shown in the above, the operation of the power 
supply 3 for backing up of data which interrupts the bat- 
tery power in case the power interrupt signal is inputted 

20 ^ can be explained with reference to FIG. 2 as follows : 
If the power interrupt signal is inputted after the 
backing up of the working environment is terminated, 
the DC-cdhvertIng controller 37 stops the operation of 
the DC/DC converter. And thus, because the power of 

25 the battery 34 is cut off, the 5 V and 1 2 V dc power may 
not be supplied. Also, if the power interrupt signal is in- 
putted to the power supply 3A2, the application of the 
power is interrupted by the lnterruptk>n of the power sup- 
ply 3A2. On the other hand, if the power is applied again 

30 - or data is inputted by a user in the hibemation state in 
which the power of the computer is turned off, the 
resume processes S93 -S99 of the hibernation module 
shown in FiG.^ are calied as follows : 
- * If the power is applied again, the CPU 11 inthecon- 

35 troller 1 initializes the computer and self-examines and 
thereafter, estimates whether it is in the hibernation 
mode. 

If the state is not in the hibernation mode, the CPU 
11 in the controller 1 boots the computer normally. But 
40 if the state Is in the hibernatbn mode, the CPU 11 in the 
. controller 1 recovers the working environment of the 
computer to the former state by storing all the contents 
of the memory In the RAM. 

Next, -the CPU 11 In the controller 1 estimates 
45 whether the state Is in the network hibernation state by 
estimating whether the hibemation.flag.of.the nonvola- 
tile memory is enabled and invokes the resume process 
of the network hibemation nrKdule shown in FIG. 11 in 
'case it is.ln the network hibernatbn state. ;; 
50 It the resume process of the network hibemation 
nrKJdule Is invoked, the resume processes S1 1 -SI 7 of 
the network hibernatk)n nrxxJule are performed as 
follows : 

. At first, the CPU 11 in the controller 1 estimates 
55 whether the network hibemation is enabled: if the net- 
work hibemation is enabled, the CPU 1 1 1n the controller 
1 initializes the network interface 4. If there is the local 
- memory in the network interface 4 in this step, its content 
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is recovered. 

Next, the CPU 11 in the controller 1 resets the net- 
work interface 4 and thereafter, enables the network in- 
terface 4. 

After the resume process of the network hibernation 
module shown in the above is completed, the computer 
returns to the hibemation module. 

If the computer returns from the resume process of 
the hibernation module, the CPU 11 in the controller 1 
continues to operate the computer as in the former state 
of the hibemation. 

As shown in the above, in an embodiment of the 
invention, if the power supply is interrupted abruptly and 
is turned on again in the computer under the network 
environment, the working environment can be recov- 
ered to the former state and also, if the computer does 
not operate for sometime in the network environment, 
the power supply is interrupted automatically, and there- 
after, if the power supply is applied again, the computer 
recovers the former state so that the power consumed 
can be retrenched. 

The effect of this invention can be utilized in the area 
of the computer which has automatic backing up func- 
tion in an emergency and a retrenching f unctkxi of the 
electric power 



Claims 

1 . A network hibernatkxi system comprising: 

a power controller (2) for outputting a time-out 
signal when an event does not occur in the 
peripheral equipment; 

a power supply (3) for backing up of data which 
outputs the power interruption detection signal 
when the power supply is cut off by the abrupt 
interruption of electric power or any mistake of 
a user with the power supply applied emer- 
gently by a battery (34) and also, cuts off the 
power supply when a power interruption signal 
is applied; 

a controller (1) which makes hibernatkxi state 
by outputting the power interruption signal after 
data is backed up in the network environment 
when the power interruptkxi detection signal is 
inputted from the power controller (2) or the 
time-out signal is input from the power supply 
(3) and also, operates the computer in the 
former network environment by recovering the 
backed up data and the working environment 
when the power is applied again; 
a network interface (4) for network connection; 
a supplementary memory (5) in which the hard- 
ware state of the computer and the data for 
backing up the working environment are stored; 
a memory (6) in which some hibernation infor- 
mation is stored. 



2. A network hibernation system as claimed in claim 1 
wherein the memory is nonvolatile. 

3. A network hibernation system as claimed in claim 1 
5 or 2 wherein the power supply (3) for backing up of 

data comprises: 



an AC (alternating current) power supply (31); 

a linear converting rectifier (32) which is such 
10 that a transformer (TF) is connected to the two 

output terminals o^the AC rectifier (31) and 

dkxJes (D31 , D32) and condensers (C31 , C32) 

are connected to the output terminals of the TF; 

a battery (34) and a battery charger (33) which 
15 are cascaded into the linear converting rectifier 

(32); 

a power supply state detector (36) which is con- 
nected to the output terminal of the linear con- 
verting rectifier (32); 

20 a power supply switching state detector (36); 

a DC (direct current) converting controller (37) 
of which the output signals of the power supply 
detector (35) and the power supply switching 
state detector (36) are inputted to and con- 

25 nected to the system part, the power supply 

interruption detecting signal, and the power 
supply signal; 

a DC/DC converter (38) which Is connected to 
the output terminals of the battery charger (33) 

30 and the DC converting controller (37) and of 

which output terminal is connected to the output 
terminal of the bridge rectifier (3A1 ) in the main 
power supply (3A) through two diodes; 
a main power supply (3A) of which the output 

35 terminal of the AC power supply (31) is con- 

nected to the bridge rectifier (3A1) through a 
power switch (39) and the output terminal of the 
bridge rectifier (3A1 ) is connected to the power 
supply (3A2); and 

40 an augmented slot interruptor (3B) of which the 

output terminal of the DC converting .controller 
(37) to output the back-up starting, signal of the 
working environment of the DC controller (37) 
is connected to a base of a transistor (Q) 

45 through a resistor (R32) and a gate of a field 

' effect transistor FET and the 1 2 volt output ter- 
minal of the power supply (3A2) are connected 
to the collector of the transistor TR and the 5 
volt output terminal of the power supply (3A2) 

50 is connected to the collector of the transistor TR 

and the 5 volt output terminal of the power sup- 
ply (3A2) is connected to the drain of the FET 
and the source of the FET Is connected to the 
augmented slot 3D. 

55 

4. A network hibematbn system as claimed In claim 
1, 2 or 3 wherein the power controller means (2) 
comprises; 
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an address decoder (21 ) which is connected to 
the address bus; 

a nriask register (22) which is selected by the 
address decoder (21 ) and has the flag masking 
the event signal; ^ 
first and the second time registers (23, 26) in 
which re1er6nce time information is stored; 
a logk; product means which outputs the logic 
product of the first mask register (22) and the 
event signal; 

a counter (24) which counts according to the 
output of the logic product means; and 
a comparator which outputs the time exceeding 
signal in case the two values are same after 
comparing the value of the first time register ^5 
(23) with the value of the counter (24). 

A suspend process of the network hibernation sys- 
tem comprising: 

20 

an initializing step (S51) in which the network 
interface is initialized when the operation is 
begun; 

a disabling step (S53) in whk:h the event signal 
is disabled in a mask register when the network 2S 
hibernation is enabled after it is estimated 
whether the network hibernation is enabled; 
a storing step (S54) in which the network inter- 
face infomnatkxi is stored in the network hiber- 
nation infornr^tlon area in the memory; 30 
a storing step (S55) in which infornnation repre- 
senting the fact that the network hibernation 
module is k>aded in the system and interrupt 
information In the network hibernation module 
or address are stored in the memory; 35 
a loading step (S56) in which a process routine 
of the network driver is loaded in the memory; 
and 

a step (S58) in which the network hibernation 
module is loaded in the memory when the net- 40 
work hibernation is enabled after it is estimated 
whether the network hibematbn is enabled and 
thereafter, the operatkxi is terminated. 

A suspend process of the network hibernation sys- 45 
tem comprising: 

a step in which the power supply for backing up 
of data outputs AC (alternating current) inter- 
ruption detectkxi signal with the power of bat- so 
tery applied; 

a step (S65) in which the power controller out- 
puts the timeout signal when the event is not 
occurred for sometime during the operatkxi of 
the computer; ^ 
a step (S66) in whk;h the hibematbn interrupt 
occurs in CPU and thereafter, it is estinnated 
whether the hibernation supporting network 



driver is installed when said AC interruption 
detectkxi signal and the timeout signal occur; 
a step (S68) invoking network hibernation mod- 
ule in case the hibernation support network 
driver is installed; 

a step resetting the network interface in case it 
is estimated whether the network hibernation is 
enabled and then the network hibernation is 
enabled; 

a step disabling the network interface and 
returning to the hibernation module after the 
content of local memory is stored in case there 
is the local memory in the network interface; 
a step (S6A) storing all the contents in memory 
to the supplementary memory after all the 
- states of hardware in the present computer are 
stored; 

a step (S6B) interrupting the power with the 
power supply for backing up of data by output- 
ting the power-off signal to the power supply for 
backing up of data; and 
a step (S6A) tuming the computer to the hiber- 
nation state. 

7. A resume process of the network hibernation sys- 
tem comprising; 

a step (S92)-initializing and self-examining the 
' computer wheri the powerr is applied again in 
„. the state of power-off; . . 

a step (S94) recovering the working environ- 
ment to the state previous to the poweroff by 
normally booting in case it is not in the hiberna- 
tion mode and by recovering all the content of_ 
memory from the supplementary memory in 
case of hibernation mode after it is estimated 
whether it is in the hibernation nnode; 
a step (S95) invoking the network hibernation 
module in case of the rietwork hibernation state 
after it is estimated whether it is in the network 
hiberriatkxi state; 

a step (SI 3) initializing the network iriterface in 
case the network hibernation is enabled after it 
is estimated whether the network hibernation is 
enabled if the network hibematkxi module is 
V - invoked; : : ^ 
a step (SI 4) recovering the content of \oca\ 
mennory in case there is tocal memory in the 
network interface and resetting the network 
interface; 

a step (S17) returning to the hibernatkxi mdci- 
ule after the network interface is enabled; and 
a step operating the computer in the state pre- 
vious to the hibernation. 
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FIG.5 
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S51-^ Network interface initialized 
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FIG.6 
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FIG. 7 
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FIG. 8 
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FIG. 10 
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FIG. 13 
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